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SECTION T 
INTRODUCTION 


Phis is Volume II of the five-volure report on the development of procedures 
for computing the flyover noise of the Lockheed L-1011 TriStar for a variety 

of conditions. Volume I presents the technical background and describes the 
study leading to a computer program for airplane performance and noise calcu- 
lations. Both the performance and the noise results are based on flight test 
development and certification measurements. The computer program has been 
exercised to generate the data presented in this volume in grophical form. 

These data, with appropriate interpolations, can be used for many noise 

studies where the detailed output of a computer run is not considered necessary. 


The noise definition results are arranged in four sections: 

© Noise Characteristics - This includes plots of effective perceived 
noise levels (EPNL) and A-noise levels (Ly) versus distance, from 
200 to 12,800 feet, at a number of thrust settings. These thrust 
settings are expressed in terms of corrected fan speed (x, /ve). The 
corrected fan speeds are related to airplane operational weights to 
facilitate correlation of the noise data with the airplane performance 
data. The noise characteristics apply to both the RB.211-22C and RB.211- 
228 ratings of the engine, reguiring only proper selection of thrust 
settings. Flyover noise propagation is shown for six temperatures, 
between 30°F and 100°F, at sea level, including FAR Part % reference . 
day conditions (77°F, 70% relative humidity). At 2000 and 6000 feet 
elevation propagation is shown for 77°F, 70% relative humidity only. 
Temperature and slevation correction curves are included to permit 
ealculation of noise propagation characteristics at other temperatures 
and elevations. A table lizts the one-:f:rd octave-band sound pres- 
gure levels, at 200 feet distence on & cai 7a. 36 reference day, fron 
which the propagation data were computed. These spectra were derived 
from the L-1011 measurements male to demunstrate compliance with PAR 
Part 36. The remaining tabular data show EPNL and L, versus distanee, 
at various corrected far speeds, with and without excess ground 


Ls1 


attenuation. Spherical spreading and atmospheric attenuation are 
used in all cases. Listings are given for each of the temperatures 
-and elevations for which propagation curves are provided. These 
noise values with and without ground attenuation are needed for the 
calculations leading to the constant noise contours, referred to as 
footprints, discussed bélow-———-_—____.-. ch Drees 


Takeoff Performance - The aerodynamic characteristics of the L-1011 
have been applied to produce takeoff performance data required to 
define airplane flyover distances for determining noise under the 
flight path. The results are integrated into takeoff nomographs 
which provide takeoff profiles for normal operating procedures, 
and which permit the determination of approximate noise levels, FPNL 
or Ty» below the airplane. More exact noise levels for any given 
takeoff profile may be obtained from the noise propagation character- 
istics of Section II. Since airplane performance is affected by 
engine rating, separate charts are provided for RB.211-22C and for 
RB,.211-228 powered airplanes. Charts are included for each takeoff 
flap angle certified with each of the two engine ratings. The 
performance: charts are for engine-bleed-on operation which results 
in slightly lowr takeoff profiles and conservative noise level 
values. Bleed-off results, corresponding to the condition used for 
FAR Part 36 certification, may be obtained from the computer program. 


o Approach Performance - At part power there is no difference between 
-225 and -22C engines, so only one set of approach nomogré hs is 
necessary. One EPNL chart and one ba ehart contain all necessary 
information for normal landing approaches with either of the two 
certified flaps (42° and 33°), with or without direct lift control 
(DLC), ard along a glide slope between 3° ana 6°. 

Noise Footprints - Sets of sacnine plotted constant noise contours, 
EPNL and ha: have been prepared for representative takeoff and 


approach procedures. These were selected to indicate the influence 
of cperational weights and Plap angles on noise exposure areas. An 


y 
+e 


- 
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example of 4 takeoff thrust cutback and of a two-segment approach have 
also been included, to illustrate noise abatement procedures. Contours 
shown are in 10 dB steps starting with 80 EPNdB or 70 dBA. Computer 
output tabulation of the contour coordinates are provided for each foot- 
print set. , 


Additional discussion of the data presented in this volume and of the methods 
by which they were obtained will be found in Volume I. 
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FIGURE 2:17 £-1011-3/R8.211-22B NOISE PROPAGATION 
A-NOISE LEVEL 
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FIGURE 2-19- £-1011-1/RB.211-228 NOISE PROPAGATION 
A-NOISE LEVEL 
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FIGURE 2-21 EFFECTIVE PERCEIVED NOISE LEVEL VS AMBIENT TEMPERATURE 
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FIGURE 2-22 EFFECTIVE PERCEIVED NOISE LEVEL VS AMBIENT TEMPERATURE 
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FIGURE 2-23 EFFECTIVE PERCEIVED NOISE LEVEL VS AMBIENT TEMPERATURE 
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FIGURE 2-25 A-NOISE LEVEL VS AMSIENT TEMPERATURE 
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FIGURE 2-27 pc CORRECTION TO NOISE LEVEL FOR AtRPORT ELEVATION 
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Perceived Noise level (For extrapolation to greater distances, 


EPNLAB-PNdB increases 3 4B for doubling of distance). 
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TAKEOFF PERFORMANCK 
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The determination of takeoff noise levels (noth EPNdB and dBA) under the 
flight path for each engine and flap setting is described as follows. Figure 
3-1 shows the physical relationships between brake release and some prede- 
termined noise monitor. The particular example selected shows the use of the 
curves for variations of altitude, wind, and slope. This example is illus- 
trated on Figure 3-2, 3-28, 3-30, 3-31, and 3-32. Entering Figure 3-2 with 
airport elevation and airport ambient temperature allows the user to determine 
the airport equivalent temperature. Entering Figure 3-28 with equivalent 
temperature, takeoff gross weight, airport elevation, wind, and runway slope 
allows the user to determine equivalent gross weight. Entering the 

climb profiles with equivalent weight will allow the user to determine the 
aircraft geometric height to about 3000 feet above the airport at any distance 
from brake release. Once height and distance from brake release are determined, 
then a runway slope correction is made and the height above the noise monitor 
obtained. A further airport elevation adjustment is made for noise, and then 
EPNdB or aBA for the given ambient temperature at 70% relative humidity can 

be read from the appropriate chart. Entering Figure 3-32 with the same dis- 
tance and height above brake release as determined above, the instantaneous 

rate of climb and gradient can be determined. This figure may also be used 

for more accurate determination of airplene height above brake release for 


use with noise propagation data of Section 2. 


The example described in Figure 3-1 is for a takeoff condition with a 360,000 
lo. takeoff weight, RB.2ll-22B engines with ECS bleed on. 


1. Figure 3-2 
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Airport elevation 4000 ft. 
ay Airport ambient temperature §1.5° F 
Airport equivalent temperature 66° ¥ 
a 2. Figure 3-28 
Flap 10° 


RB.211-22B Engine 
Takeoff gross weight 360,000 lb. 
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Airport equivalent temperature 
Airport elevation 

Runway slope 

All engine distance to 35 ft. 


Figure 3-30 

Takeoff gross weight 

Airport equivalent temperature 

Airport elevation 

Reported wind 

Equivalent weight 

Distance from brake release to noise monitor 
(3.5 n mi) 

All engine distance to 35 ft. 

Distance to noise monitor from reference zero 

Height of airplane above brake release point at 
3.5 n mi from brake release 

Height of airplane above noise monitor (reference 
zero) at point 3.5 n mi from brake release 

Airport ambient temperature at 4000 ft. elevation 

Effective perceived noise level at 3.5 n mi (Fig. 3-30) 

A-noise level (Ly) at 3.5 nmi (Fig. 3-31) 

EPR setting for takeoff 


Figure 3-32 

Distance to noise monitor from reference zero 
Height of airplane above brake release 
Instantaneous rate of climb for al] engine climb 
Zero wind climb gradient for a}l engine climb 
Reported wind 

Wind corrected climb gradient for all engine climb 
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AIRPORT AMBIENT TEMPERATURE ~ °F 
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FIGURE 3-2 AIRPORT EQUIVALENT TEMPERATURE 
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SECTION IV 
APPROACH PERFORMANCE 


The approach graphs permit determination of thrust-required from flap setting, 
DLC, glide angle and gross weight (Figure 4-2, 4-3). The approach speed and 
wind condition for a particular landing, are used to correct the thrust- 
requived from that at reference speed of 1.3 V. + 10 knots and reference wind 
of zero knots (Figure 4-1). At a given airport elevation the corrected fan 
speed, NN @, can be found for the thrust required. Height above runway and 
Nw 6 determines the EPNL’ or A-noise level for 77° F, 70% relative humidity, 
at se@ level. These noise levels can be corrected to other airport elevations 
and temperatures (at 70% relative !.umidity) on Figures 4-2 and 4-3. 


1. Approach Conditions 


Airport elevation O ft. 

Airport ambient temperature 77° F 

Glide slope angle 3° 

Landing gross weight 358,000 lbs. 

Flap 42° 

Approach speed 1.3 Vs + 10 kts. 

Wind sneed QO kts. : 
2. Figure ha ' 

Flap 42° 

Approach speed 1.3 Ve + 10 kts. 

A thrust per engine O lbs. } 


3. Figure 4.lb 


Glide slope angle — hg 

Wind speed O kts. 
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4, Figure 4.2, Upper Right 
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5. Figure 4.2, Upper Center 


Corrected thrust per engine (from 2. to 3.) 12,200 lbs. 

Airport elevation O ft. 

N,/ Nia: 66.6% 
6. Figure 4.2, Lower Left 
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Height of airplane above noise monitor 370 ft. 
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 aBA SQ. MILES 


70 3,69 
80 131 
” 0.24 
: . = 100 0.03 
a e. 10 0.00 


MB, 45000. 50000. S5000. 60U00. 65000. 70000. 75000. 80800. 85000. 90000. 95000. 100000. 
P DISTANCE TO THRESHOLD, FT. 


T @ 1000 FEET 5-16 
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